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Abstract: The electric resistance method is an effective way for hydrate detection. It’s necessary to understand the effects of the 
main factors such as hydrate saturation on the electric resistance of hydrate-bearing sediments through experiments. It is of 
great significance to hydrate exploration and reserve estimation. By preparing hydrate-bearing samples with fine sand and clay 
skeletons, the electric resistance is studied. It is found that when there is no pore fluid in the samples and meanwhile the dry 
density of the skeletons is less than a certain value, the electric resistance of the hydrate-bearing sediments decreases with the 
increase of hydrate saturation. The change range decreases with the increase of dry density. When the hydrate and liquid THF 
coexist in the pores, the greater the volume fraction of the THF formed hydrate is and the more pore liquid THF exists, the 
greater the sediment resistance is. The electric resistance decreases with the increase of the hydrate saturation. 
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表 1 四氢呋喃水合物与甲烷水合物特性对比 









四氢呋喃水合物 0.45～0.54 2.123 997 270 




















1  电阻测试试验 








































的比重 Gs为 2.69，相对密度为 54%，属于中密砂，颗
粒级配曲线如图 1。制备的土样直径×高度为 3.91 
cm×8 cm。为保证土样的均匀性，分 4层砸实，每层
高度 2 cm，在层与层之间用细铁丝刮毛来衔接。土体
干密度采用 d =1.55，1.60，1.74 g/cm3三种，水合物
饱和度从 39%到 100%变化。孔隙中液体含量从 0 到
42%变化。 
 
图 1 试验用粉细砂颗粒级配曲线 


















图 2 粉细砂水合物质量含量与电阻的关系（骨架干密度 
. d =1.55 g/cm3） 
Fig. 2 Relationship between content of hydrate and resistance of 
  .hydrate-bearing fine sand (Dry density of soil skeleton  
d =1.55 g/cm3) 
 
图 3 粉细砂水合物质量含量与电阻的关系（骨架干密度 
. d =1.60 g/cm3） 
Fig. 3 Relationship between content of hydrate and resistance of 
  hydrate-bearing fine sand (Dry density of soil skeleton  
. d =1.60 g/cm3) 
从图 4看出，随着骨架密度增加到 1.74 g/cm3，
当水合物质量含量从 9.5%到 14.2%变化时，沉积物电
阻只是在 21.1～27.7 k之间比较窄的区间变化。而当










图 4 粉细砂水合物质量含量与电阻的关系（骨架干密度 
. d =1.74 g/cm3） 
Fig. 4 Relationship between content of hydrate and resistance of 
.hydrate-bearing fine sand (Dry density of soil skeleton  






图 5 粉细砂水合物质量含量与电阻的关系 
Fig. 5 Relationship between content of hydrate and resistance of  
.hydrate-bearing fine sand 
本次试验还研究了用不同四氢呋喃体积分数的溶
液制成的粉细砂沉积物土样的电阻情况。仍旧采用干











图6 四氢呋喃溶液中四氢呋喃体积含量 St(%)与电阻 R(Ω)关系 
Fig. 6 Relationship between volume content of THF (%) in THF  




图 7 孔隙中水合物含量 S与电阻 R(kΩ)关系 
Fig. 7 Relationship between content of hydrate and resistance (kΩ)  





















图 8 黏土中土水合物质量含量 S (%)与电阻 R(Ω)关系 
（ d =1.13 g/cm3） 
Fig. 8 Relationship between content of hydrate (%) and resistance  




















图 9 粉细砂饱和四氢呋喃水合物试样循环冻融后的电阻变化 
Fig. 9 Resistance change of saturated THF-hydrate fine sand after  
cyclic freeze-thaw 
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